Role of cyclic nucleotide phosphodiesterase isozymes in intact canine trachealis.
The role of individual cyclic nucleotide phosphodiesterase (PDE) isozymes in regulating cAMP and cGMP content in intact canine trachealis was examined using isozyme-selective and nonselective PDE inhibitors. The inhibitors used in this study were characterized previously [Mol. Pharmacol. 37:206-214 (1990)] and included: 1) zaprinast, an inhibitor (Ki = 0.1 microM) of the cGMP-specific PDE (cAMP Km = 135 microM; cGMP Km = 4 microM); 2) SK&F 94120, an inhibitor (Ki = 7 microM) of the cGMP-inhibited PDE (cAMP Km = 0.3 microM; cGMP Km = 8 microM); 3) Ro 20-1724, an inhibitor (Ki = 5 microM) of the cAMP-specific PDE (cAMP Km = 4 microM; cGMP Km = 40 microM); and 4) 3-isobutyl-1-methylxanthine (IBMX), a nonselective PDE inhibitor (IC50 = 1-30 microM). In addition to the aforementioned isozymes, canine trachealis contains a Ca2+/calmodulin-stimulated PDE (cAMP Km = 1 microM; cGMP Km = 2 microM) and a GMP-stimulated PDE (cAMP Km = 93 microM; cGMP Km = 60 microM), for which selective inhibitors are not available. Isolated canine trachealis strips were contracted with methacholine and exposed to various concentrations of PDE inhibitors, before being relaxed by the cumulative addition of isoproterenol, an adenylate cyclase activator, or sodium nitroprusside, a guanylate cyclase activator. At the completion of the concentration-response studies, tissues were flash-frozen and assayed for cyclic nucleotide content. Neither isoproterenol-induced relaxation nor cAMP accumulation was altered by zaprinast, but both of these responses were potentiated by pretreatment of tissues with either SK&F 94120 or Ro 20-1724. The effects of SK&F 94120 and Ro 20-1724 were additive, and the combination of SK&F 94120, Ro-1724, and IBMX had no greater effect on the responses to isoproperenol than did either IBMX alone or the combination of SK&F 94120 plus Ro 20-1724. In contrast, zaprinast potentiated sodium nitroprusside-induced relaxation and cGMP accumulation, whereas neither SK&F 94120 nor Ro 20-1724 altered these responses. IBMX produced a greater potentiation than did zaprinast, and the combination of zaprinast and IBMX had a greater effect than either agent alone. The results of this study suggest that the cGMP-inhibited and cAMP-specific PDEs are responsible for cAMP hydrolysis in intact canine trachealis, whereas cGMP hydrolysis is mediated by the cGMP-specific PDE as well as the Ca2+/calmodulin-stimulated PDE and/or the cGMP-stimulated PDE.